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The digital transformation
Automated processes and robotics are deeply integrated 
in today’s society, and Collier (as cited in Murphy, Hofacker 
& Gretzel, 2017) declared, in 1983, the end of the Industrial 
Revolution through technological advancements. The Industrial 
Revolution, being widely associated with the economic 
prosperity of the Global North, was also the driver of societal 
changes based on changed living arrangements that were 
followed by new saving and spending patterns. Daily life was 
newly defined through scheduled working hours and emerging 
labour laws; commercial asset investments contributed to the 
development of accounting and finance practices. According 
to Wisskirchen, Biacabe, Bormann, Muntz, Niehaus, Soler, and 
von Brauchitsch (2017), digitalisation with the emergence of 
the internet and a new era of access to information beginning 
in the 1970s contributed to extended use of industrial 
machines. Industry 4.0, or the fourth Industrial Revolution, is 
defined through cyber-physical systems (CPS) – the extended 
integration of technology and the communication between 
everyday objects (the internet of things) – and shapes a new 
world order of permanently (inter)connected humans and 
machines. Hence, Dirican (2015) raised the question of how the 
emergence of robotics and artificial intelligence (AI) aggravated 
economic and labour market development not only on a societal 
and organisational level, but also on an individual basis. 
Discussing the history of “robotics”, Murphy et al. (2017) state 
that science fiction authors and later movie producers have had 
an interest in non-human beings since the early 1900s. Despite 
the commonly grim outlook of humanoids replacing life on Earth 
in most stories, robotic applications are an integral part of our 
daily lives, not only in our homes, but also in transportation, 
entertainment, law enforcement, armed forces, and health care. 
Technological advancements in the hospitality industry
Even though for some the hospitality industry is still associated 
with long working hours, low salary levels and exploitation of 
minorities, the industry has come a long way since Orwell 
famously criticised and labelled hospitality-related workers as 
having no social significance in the 1930s (Baum, 2019). In the 
age of big data, the hospitality industry, a sector within the 
broader services industry, has adopted computerised processes 
and artificial intelligence in, for example, property management 
systems (PMS), revenue management systems (RMS), or customer 
relationship management (CRM), to synthesise key performance 
indicators (Mariani, Baggio, Fuchs, & Höepken, 2018). Smart 
home appliances and applications such as Alexa by Amazon, Siri 
by Apple, and the Google Assistant have found their way into 
hotel rooms to control the ambiance, provide information, order 
services or communicate complaints. Robotic appliances are 
not only utilised for programmable housekeeping purposes and 
assisting lobby attendants, concierges and bellboys, but have 
also been introduced as waiters in restaurants. The owner of a 
restaurant in China sees robots as not only an opportunity to 
save costs in the long run by easing the demanding workload of 
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his staff, but also as a form of high-tech entertainment (Allman, 
2014). The Henn na Hotel in Tokyo, Japan, an experimental hotel 
project, utilises robotics and state-of-the-art technology to run 
what they called a low-cost hotel (LCH) with minimal human 
labour (Masuda & Nakamura, 2018).
Robotic butlers (e.g. Boltr in Aloft Hotels), robotic arms as 
bartenders (Bionic Bar on Royal Caribbean’s Quantum of the 
Seas), or even virtual robotic agents in Singapore`s tourist 
information centre are further examples of how technological 
advancements have found their way into the day-to-day 
operations of hospitality businesses (Tung & Law, 2017). 
In line with this, and probably an example of the most 
advanced application of AI, Singapore’s Nanyang Technological 
University (NTU) introduced the human-like social robot 
“Nadine” as a receptionist in the Institute of Media Innovation 
faculty in 2018, and according to the scientists who created her, 
staffing needs were the main driver in her development. With 
the goal to fulfil administrative tasks in the care of the elderly, 
“Nadine” might even become a companion. She can interact 
with her environment, express emotions and, with the efficiency 
of a machine, work for extended periods of time (Nanyang 
Technological University Singapore, 2019). With the ambitious 
vision of social robots working alongside lawyers and journalists, 
“Nadine” could be the beginning of a line of front-line staff in 
the hospitality industry far beyond the capabilities of the robots 
used in the Henn Na Hotel in Japan. 
As the above examples show, efforts to include machines, 
robotic applications or sophisticated social robots are plentiful. 
With manpower issues or economising efforts in mind, 
academic literature supports the notion that the technological 
development in service automation, artificial intelligence, 
and robotics create possibilities to enhance organisational 
performance, productivity, and quality consistency (Ivanov, 
Webster & Berezina, 2017). Ivanov (2019) further highlights the 
potential of waste and cost reduction to boost the financial 
bottom line. 
How does it work in practice?
The question is: to what extent do these applications fulfil these 
ambitions from an organizational point of view? Especially, as 
the following examples outline, that in practice, the current state 
of robotic technology available to the hospitality industry has 
proven to be unsatisfying. 
After only one year in operation, robotic waiters in three 
different restaurants in Guangzhou, China were, in spite of 
large-scale initial investment, “fired” because of incompetent 
service delivery and frequent technical difficulties (Price, 2016). 
In 2018, the CEO of travel company H.I.S., Hideo Sawada, the 
company behind the Henn na Hotel, announced plans to reduce 
the workforce of an amusement park by a third. Even though 
they will be re-assigned within the company, their old duties 
were to be taken over by machines (Nikkei Asian Review, 
2018). However, in 2019, news emerged that management had 
to change their personnel strategy, as robots created more 
problems than achieving the goal of streamlined productivity 
and addressing labour market shortages (Hertzfeld, 2019). 
Nevertheless, within academic circles, a consensus of more 
robotic appliances finding their way into the workplace can be 
seen. The extent of the predicted impact varies, however, as 
does the timeline. In addition, the notion of robots replacing or 
even eradicating human life on earth is as old as the emergence 
of the term itself. Is this fear, undeniably painted by “Hollywood”, 
justifiable or do the advantages outweigh the negatives? 
Osawa, Ema, Hattori, Akiya, Kanzaki, Kubo, Koyama, and Ichise 
(2017) for example, argue for technology substituting job tasks, 
supplementing humans, but not replacing them. A study by 
the Future of Humanity Institute at Oxford University by Grace, 
Salvatier, Dafoe, Zhang, and Evans (2018, p. 729) reported on 
a panel of AI experts’ significant variations in their prediction 
of “when will AI exceed human performance”. The timeline 
stretches between a 50% chance within 45 years and a 9% 
chance for it to happen within the next nine years. 
Interestingly, experts from Asia indicated a 30-year totalled 
estimate versus 74 years by North American respondents. 
Without details on the cause of the discrepancy, a report 
in MIT Technology Review picks up on this difference. In that 
report, Winick (2018) details that if statistics are adjusted 
for wage differences, Southeast Asian countries have up to 
a 200% higher adoption rate of robots than Europe or North 
America. Meinhardt, Laha, Arcesati, and Kopecky (2018) state 
that China’s ambition for AI strategies is gaining momentum and 
overtaking North America’s research investments, and leaving 
Europe behind. Supported by government policies and a strong 
incentive plan, China is planning to become the leader in AI 
innovations by 2030. With strong privacy concerns, enforced 
by the GDPR (General Data Protection Regulations 2016/679), 
Europeans tend to be more sceptical in accepting everyday 
technological advancements than their Chinese counterparts 
(European Political Strategy Centre, 2018). 
Convenience over freedom of choice?
Fully adopting and incorporating AI and deep-learning 
applications is a choice, characterised by the convenience 
for the individual, the efficiency of the organisation and the 
economic prosperity of society. 
Developments in artificial intelligence have been shown to go 
far beyond the comprehension of the human brain. In 1996, the 
world chess champion was beaten by Deep Blue (IBM), and in 
2016 AlphaGo (Google) defeated a Go grandmaster, “a game 
long considered to be a challenge too complex and difficult for 
AI” (Villaronga, Kieseberg, & Li, 2018, p. 304). In line with this, 
Villaronga et al. (2018) pointed out the “right to be forgotten”, 
a concept that emerged alongside the right for erasure, rooted 
in privacy laws and regulations, especially in the European 
Union. Even though AI may have been designed by humans, 
the self-learning and development capabilities may lay outside 
controllable parameters. Carrasco, Mills, Whybrew, and Jura 
(2019) further raised concerns of conscious and unconscious 
bias being carried forward in algorithms coded by their human 
developers. 
Hence, in an ideal solution, governments, policymakers, and 
organisations would be either required to pursue collecting only 
non-sensitive data, or for data storage to be assessed differently 
for human brains and in artificial intelligence environments. 
This, however, contradicts the convenience that comes along 
with data collection and the ability of machines to “remember”. 
Loyalty programmes are a large contributor to any hospitality 
company’s ability to deliver personalised services based on 
collected data of spending or booking patterns. Personal guest 
profiles, as part of CRM systems, ensure that preferences are 
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remembered and support efforts to deliver hospitable service. 
Opposing this, Nitzberg, Groth, and Esposito (2017) concluded 
on the limiting effects of AI by “[narrowing] our field of vision 
and [reducing] our social and economic choices”. They urge 
policymakers not to focus on privacy concerns, but rather to 
ensure everyone’s freedom of choice. 
Management implications
In the hospitality industry, unlike other industries, the 
service process and delivery is defined through the guest’s 
participation. Adding customer-facing technology to the 
equation will add a new level of interaction and henceforth will 
influence the service dynamics. The nature of intangible and 
personalised service delivery presents itself with the issue that 
guests might not accept robotic appliances and substantiates 
the need to understand the effect of human-robot interaction 
(HRI). Murphy et al. (2017) concluded that the perfect humanoid 
robot showcases the pace and accuracy of a machine while 
simultaneously adhering to social norms and displaying empathy 
without being biased. However, they further raised the issue 
of politeness being one-directional as humans may or may not 
extend this in their interactions with robots.
Therefore, traditional models in the service industry need to 
be reconsidered. Employees and management need to recognise 
the effects on the operational processes and ultimately the 
customer experience (Susskind & Curry, 2015). It is, therefore, 
a strategic choice to determine the role of technology and how 
it can best serve the company in accomplishing its strategic 
objectives (Marler & Parry, 2016). 
Further, the hospitality industry is still characterised by its 
labour intensiveness, irregular working hours and restricted 
wages, all contributing to a shortage of employees and a high 
level of employee turnover (Kuo, Huang, Tseng, & Boger, 2016). 
In the Netherlands alone, research has indicated that the industry 
needs to recruit more than 90 000 people a year (Groenemeijer, 
de Kort, Marchal, Grotenhuis, & Zwaneveld, 2017). 
Addressing these issues, a case study of the experimental 
Henn na Hotel details that the management placed efforts on 
balancing the human and robot functions and their performance. 
The more complex tasks, for example high-quality cleaning, 
were performed by human labour, while robots were assigned to 
generalised and supportive activities such as handling large and 
non-fragile pieces of luggage to enhance the efficiency of human 
performance (Osawa et al., 2017). Other reasons for robotic and 
self-service technology investments are in line with the aim of 
enhancing efficiency and lowering labour costs (BBC News, 
2015), but also to decrease service error costs and ultimately 
improve the profitability of the company (Ivanov, 2019).
Again, based on the Henn Na Hotel, Osawa et al. (2017) 
described that by hiring a robotic workforce a wider range 
of general skills were required for the human personnel to 
anticipate non-routine activities, to support and educate guests 
in operating the robots, and to monitor the operations. To carry 
out these multidimensional tasks, employees were trained 
accordingly in the hope of enabling the company to operate 
with a minimal human workforce. 
From a non-fiction perspective opposing the picture painted 
by Hollywood, the impact of technology is already evident in 
most departments with administrative tasks. With automated 
and standardised processes the focus lies on relevant and 
continuous improvement of information. Decision-making is 
decentralised, and Marler and Parry (2016) conclude that this 
offers employees the opportunity to pay more attention to 
more complex issues and responsibilities. Especially in human 
resources, AI and the use of data bots is an integral part of 
today’s hiring process. However, bots are programmed to 
pick up on keywords and other predetermined data and will, 
therefore, exclude a potentially qualified candidate based on the 
algorithm it is designed to operate with. 
In line with predicted developments similar to previous 
stages of the Industrial Revolution, Marler and Parry (2016) also 
determined the trend towards the creation of more up-skilled 
jobs, if technological applications take over job tasks on a more 
widespread level. 
Hence, with an adapted strategic vision, HR strategies 
and policies need to be modified with an emphasis on 
empowerment activities, such as the advancement of existing 
employees, adjusting job responsibilities, the development of 
new jobs and career opportunities, and the degree of employee 
control (Siegel, Waldman, & Youngdahl, 1997). Human-robot 
interaction (HRI) should become an integral focus of human 
resource strategies going beyond personnel management. With 
non-human “employees”, Murphy et al. (2017) state that HRI 
might lead to feelings of isolation among the staff, as machines 
are designed to take charge and work at a level of precision far 
higher than the human employee. 
What does the future hold?
To conclude, technological advancements have come a long 
way since the first Industrial Revolution and have accelerated 
the development of our society. Undoubtedly, driven by fiction, 
a fascination for human-like robots comes along with the 
unknown. Nevertheless, technology is not only a vital, but also 
an integral part of our daily lives, and this does not exclude the 
hospitality industry. 
Socially accepted levels of applications can be found in various 
settings, and experimental projects try to expand the usage in 
operational parts of the broader hotel and tourism industry. 
Success, however, differs, partly due to the performance of 
available technology and partly due to the acceptance levels. 
Here, Europe especially – with a strong emphasis on privacy and 
data protection – seems to lag behind. 
Addressing issues within the hospitality industry, the further 
integration of AI and robotics indicates that by supplementing 
human skill sets with technology, employees will have more 
time and opportunities to deliver genuine hospitable service. 
By decreasing the individual’s work and emotional load, 
academics see a link to improved organisational performance, 
and ultimately guest satisfaction (Kuo et al., 2016; Osawa et al., 
2017).
To successfully integrate non-human employees into a team, 
it is essential for companies to ensure that all parties involved in 
the new technologies understand the changes in the operation 
and the influences on guest experiences (Susskind & Curry, 
2015). Developing guidelines, ethical principles, and a code of 
conduct will be critical to address adverse impacts on the social 
part of the HRI, for example, naming or addressing robots, social 
norms, and values towards the robots, but also the extent of 
encouraging the integration of the new team member.
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However, even though there is no agreement upon how or 
when more sophisticated applications will find their way into 
our businesses and personal lives, our community may very well 
soon extend to social robots.
The future is here. Instead of fearing the change, fearing the 
unknown, technological advancements should be embraced. Not 
without caution though, but through an informed manner where 
one has a choice – the “rise of the machines” should be seen as 
an exciting opportunity not only for the hospitality industry, but 
for all businesses and humankind. 
References
Allman, T. (2014). China restaurant introduces robot waiters. BBC, 13 
December. https://www.bbc.com/news/av/world-asia-30460737/
china-restaurant-introduces-robot-waiters
Baum, T. (2019). Hospitality employment 2033: A backcasting perspective. 
International Journal of Hospitality Management, 76(B), 45–52.
BBC News. (2015). Five things about Japan’s robot hotel. BBC News, 15 July. 
https://www.bbc.com/news/world-asia-33562368
Carrasco, M., Mills, S., Whybrew, A., & Jura, A. (2019). The citizen’s 
perspective on the use of AI in government: BCG Digital Government 
Benchmarking. Boston: BCG (Boston Consulting Group). https://
www.bcg.com/publications/2019/citizen-perspective-use-artificial-
intelligence-government-digital-benchmarking.aspx?linkId=65048574&r
edir=true 
Dirican, C. (2015). The impacts of robotics, artificial intelligence on business 
and economics. Procedia-Social and Behavioral Sciences, 195, 564–573. 
https://doi.org/10.1016/j.sbspro.2015.06.134
European Political Strategy Centre. (2018). The age of artificial intelligence: 
Towards a European strategy for human-centric machines. https://doi.
org/10.2872/143581
Grace, K., Salvatier, J., Dafoe, A., Zhang, B., & Evans, O. (2018). When will 
AI exceed human performance? Evidence from AI experts. Journal of 
Artificial Intelligence Research, 62, 729–754. https://doi.org/10.1613/
jair.1.11222
Groenemeijer, L., de Kort, J., Marchal, B., Grotenhuis, M., & Zwaneveld, J. 
(2017). Arbeidsmarkt en opleidingsbehoeften Horeca. Koninklijke Horeca 
Nederland & Stichting Vakbekwaamheid Horeca. https://www.khn.nl/
nieuwsberichten/2017/10/groot-personeelstekort-in-de-horeca-behoud-
medewerkers-belangrijkste-succesfactor 
Hertzfeld, E. (2019). Japan’s Henn na Hotel fires half its robot workforce. 
Hotel Management, 31 January. https://www.hotelmanagement.net/
tech/japan-s-henn-na-hotel-fires-half-its-robot-workforce 
Ivanov, S. H., Webster, C., & Berezina, K. (2017). Adoption of robots and 
service automation by tourism and hospitality companies. Revista Turismo 
& Desenvolvimento, (27/28), 1501–1517. https://www.researchgate.net/
profile/Stanislav_Ivanov/publication/322635104_Adoption_of_robots_
and_service_automation_by_tourism_and_hospitality_companies/
links/5a65938e0f7e9b6b8fdbe57d/Adoption-of-robots-and-service-
automation-by-tourism-and-hospitality-companies.pdf 
Ivanov, S. H. (2019). Ultimate transformation: How will automation 
technologies disrupt the travel, tourism and hospitality industries? 
Zeitschrift für Tourismuswissenschaft, 11(1), 25–43. https://www.
researchgate.net/profile/Stanislav_Ivanov/publication/331152771_
Ultimate_transformation_How_will_automation_technologies_
d i s rupt_ the_ t rave l _ tou r i sm_and_hosp i ta l i t y_ indus t r i es/
links/5c6822d1299bf1e3a5ad2d99/Ultimate-transformation-How-will-
automation-technologies-disrupt-the-travel-tourism-and-hospitality-
industries.pdf 
Kuo, C. M., Huang, G. S., Tseng, C. Y., & Boger, E. P. (2016). SMART SWOT 
strategic planning analysis: For service robot utilization in the hospitality 
industry. Consortium Journal of Hospitality & Tourism, 20(2), 60–72. 
Mariani, M., Baggio, R., Fuchs, M., Höepken, W. (2018). Business intelligence 
and big data in hospitality and tourism: a systematic literature review. 
International Journal of Contemporary Hospitality Management, 30(12), 
3514–3554.
Marler, J. H., & Parry, E. (2016). Human resource management, strategic 
involvement and e-HRM technology. The International Journal of Human 
Resource Management, 27(19), 2233–2253. https://doi.org/10.1080/095
85192.2015.1091980
Masuda, H., & Nakamura, K. (2008). Henn na Hotel Huis Ten Bosch: The road 
to low-cost hotels (LCHs). AIRTH – Alliance for Innovators and Research 
in Tourism and Hospitality, AIRTH Encyclopedia. http://www.airth.
global/depositview.aspx?dpid=8667&lng=en
Meinhardt, C., Laha, M., Arcesati, R., & Kopecky, V. (2018). Europe’s AI 
strategy is no match for China’s drive for global dominance. MERICS 
(Mercator Institute for China Studies). https://www.merics.org/en/
blog/europes-ai-strategy-no-match-chinas-drive-global-dominance 
Murphy, J., Hofacker, C., & Gretzel, U. (2017). Dawning of the age of robots in 
hospitality and tourism: Challenges for teaching and research. European 
Journal of Tourism Research, 15, 104–111. 
Nanyang Technological University Singapore. (2019). Nadine Social 
Robot. https://imi.ntu.edu.sg/IMIResearch/ResearchAreas/Pages/
NadineSocialRobot.aspx 
Nikkei Asian Review. (2018). Japan theme park to replace a 
third of staff with robots. Nikkei Asian Review, 17 March. 
h t t p s : / / a s i a . n i k k e i . c o m / E d i t o r - s - P i c k s / J a p a n - U p d a t e /
Japan-theme-park-to-replace-a-third-of-staff-with-robots
Nitzberg, M., Groth, O., & Esposito, M. (2017). AI isn’t just compromising our 
privacy – it can limit our choices too. Quartz. https://qz.com/1153647/
ai-isnt-just-taking-away-our-privacy-its-destroying-our-free-will-too/ 
Osawa, H., Ema, A., Hattori, H., Akiya, N., Kanzaki, N., Kubo, A., Koyama, 
T., & Ichise, R. (2017). What is real risk and benefit on work with robots?: 
From the analysis of a robot hotel. Proceedings of the Companion 
of the 2017 ACM/IEEE International Conference on Human-Robot 
Interaction, 241–242. 6–9 March, Vienna, Austria. http://dx.doi.
org/10.1145/3029798.3038312 
Price, M. (2016). A line of robot waiters did such a terrible job 
that they forced two restaurants to close down. Business 
Insider, 11 Apri l .  https://www.businessinsider.com/
two-restaurants-close-down-due-to-terrible-robot-waiters-china-2016–4
Siegel, D. S., Waldman, D. A., & Youngdahl, W. E. (1997). The adoption of 
advanced manufacturing technologies: Human resource management 
implications. IEEE Transactions on Engineering Management, 44(3), 
288–298. https://doi.org/10.1109/17.618170 
Susskind, A. M., & Curry, B. (2015). An examination of customers’ attitudes 
about tabletop technology in full-service restaurants. Service Science, 
8(2), 203–217. https://doi.org/10.1287/serv.2016.0132 
Tung, V. W. S., & Law, R. (2017). The potential for tourism and hospitality 
experience research in human-robot interactions. International Journal of 
Contemporary Hospitality Management, 29(10), 2498–2513. https://doi.
org/10.1108/IJCHM-09–2016–0520
Villaronga, E. F., Kieseberg, P., & Li, T. (2018). Humans forget, machines 
remember: Artificial intelligence and the right to be forgotten. Computer 
Law & Security Review, 34(2), 304–313. https://doi.org/10.1016/j.
clsr.2017.08.007 
Winick, E. (2018). These charts show how Asia is dominating industrial-
robot adoption: Europe and America have far fewer robot workers 
than we might expect them to have. MIT Technology Review, 
27 November. https://www.technologyreview.com/s/612475/
these-charts-show-how-asia-is-dominating-industrial-robot-adoption/ 
Wisskirchen, G., Biacabe, B. T., Bormann, U., Muntz, A., Niehaus, G., 
Soler, G. J., & von Brauchitsch, B. (2017). Artificial intelligence and 
robotics and their impact on the workplace. London: IBA Global 
Employment Institute. https://www.ibanet.org/Document/Default.
aspx?DocumentUid=c06aa1a3-d355–4866-beda-9a3a8779ba6e 
